Effects of intrauterine growth retardation and maternal folic acid supplementation on hepatic mitochondrial function and gene expression in piglets.
Piglets with intrauterine growth retardation (IUGR) or with normal birth weight (NBW) were selected to evaluate the effects of maternal folic acid supplementation on hepatic mitochondrial function and expression levels of genes involved in mitochondrial DNA (mtDNA) biogenesis and mitochondrial function. During gestation, primiparous Yorkshire sows were fed a Control diet (folic acid 1.3 mg/kg) or a folic acid-supplemented diet (folic acid 30 mg/kg) with 16 replicates per diet. During the 28-d lactation period, sows were fed a common diet. Compared with NBW piglets, hepatic ATP concentrations and mtDNA contents were decreased in IUGR piglets. Furthermore, IUGR piglets exhibited lower membrane potential and decreased oxygen consumption in liver mitochondria, but these parameters were not affected by maternal folic acid supplementation. Intrauterine growth retardation decreased mRNA expression abundance of peroxisomal proliferator-activated receptor-γ coactivator-1α, mitochondrial transcription factor A, uncoupling protein 3, and cytochrome c oxidase subunit I and IV. Impaired antioxidant capacity characterised by increased malondialdehyde content and decreased manganese-superoxide dismutase activity was also observed in IUGR pigs. In IUGR piglets, however, nearly all of these parameters were normalised to the level of NBW piglets when the maternal diet was supplemented with folic acid during pregnancy. Hence, maternal folic acid supplementation was proved to be an effective way to reverse the changes in gene expressions in IUGR pigs, which provided a possible nutritional strategy to improve growth development of IUGR individuals.